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We, Rabcocr & Wduoox Lushed, a 
Brttiah Company, of Babcock House, Faxring- 
don Street, L on do n^ do hereby declare 
the in wiitln a, (OmnmmlcatPd by Deutsche 
Babcock & wnjcor Bamffkesselweskb 
A/G, a German Company, of Ofaetbausei^ 
Rhfaidand, GcsnxBsy), far winch we pray tfaat 
a patent may be granted &> us, and die method 
fay -which it fa to be performed to be particu- 
described it and by the rcfiowing stato- 
ment:-*- 

The present invention relates to a process 
of and tool for ffpanding tube ends, applic- 
able lor example to the attachment of water 
tubes to the steam and water dram of a water 
tube bailer. 

It is ccsnmon praatjee to secure the ends 
of 'water tubes tP * boiler drum fay fitting 
each tube aid within a tube hofc in the dram 
and that expanding plastically the tube end 
withk the tube bote, so that it remains firmly 
in corttaot with the wiH of the hole to provide . 
a ftrkWgJxt joint. In order to improve the 
resistance to the tjeodeacy of the tribes when 
the boSer fa in use, to pufc out of the drum, 
•the part of the tube projecting into the dnnrt 
ia often belled out 

Several different methods of iflitirfnlyig tjje 
desired expansion have been used According 
to one method* a tool is used which foekdes 
a conical mandrel about which are spaced 
three corresponding tapered roSera, the tool 
being inserted in the tube cod to be expanded 
with the axis of tjte mandrel co-axial with toe 
tnbe end and the mandrel being fed into the 
tube independently of the rotters so that the 
roQers are displaced outwardly into contact 
with the inner surface of the tribe. The man- 
drel is then continuously rotated and the rol- 
lers are forced outwardly to expand die tnbe 
end and at {he same time roll progressively 
round and into the tnbe. It has been found 
that with this method of expanding there is a 
tendency for each point of the tnbe waO, after 
each passage of a rofler has caused an expan- 
sion, to uprhig back elastjcaBy and thereby 
considerably reduce the contact pressure be- 
Price Ss.&L] 



tweea the tube wsJl and the wafi of the tube 
bole. Furthermore^ the structure of the tnbe 
metal is affected, the mefcri becoming hardened 
by die Mttfrni iijtii|^ fo ftffr, 

According to a second rather similar 
method, the tube is expanded by a tool having 
a tapered mandrel and ideas in which the 
mandrel sod the antlers rotate and move out- 
wanfly towards die end of die tsibe dunng- 
the expanding operation 

According to a third method; a mandrel 
with a working surface having a dii 
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sEghdy greater than tfie inside diimeter of the 60 
tube is driven into the tribe end, so expanding, 
the tnbe as it moves into it This method has 
certain prac ti ca l difficciries when applied t& 
long thin) tabes, which tend to bacxie, and 
(be removal of the mandrel from jhe. tube. $5 
after the expanding operation often grvesjriudi 
trouble* - mr.. . 

An object of the pxMfnt hivendojOhiglitSs 
prorisian of an improved inglh£ff ^*S2D S S t 
for expanding tube ends. 

The invention includes the process the, 
securing of a tube end within a tnbe inf 
a tube plate, which comprises expandmg a 
part of the tube into SuioVtigbt contact ^rfdi 
the waB of the tube hole by the forcible 75 
ptdSng-out of & tube manfflng metn%er 
through the said part of tie tube end and 
sirmritaneoualy as a consequence of the puQing- 
out effecting belling of the mouth of the free 
end of die tube into contact with the face 80 
of thetnbephte. 

The irxvenrioa also factories a tube end ex- 
panding tool suitable for the expanding of a 
tube end within a tnbe hole in a tube plate 
in which withdrawal means are provided for 85 
the forcible pufimg-out from ftwnd* the orbe 
end of tube expanding means adapted during 
withdrawal to expand the part of the tube 
within the tube hole, and the withdrawal 
means are arranged during with dr aw a l to 90 
operate belling means winch effect befling of 
the free end of the tube. 

Tbe invention will now be described, by 
way of example, with reference to the accco- 
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ponying party diagrammatic drawings, in 
which: — 

Figure 1 is a sectional side elevation of the 
forward end only of a tool for expanding and 
5 beffing tube ends arranged to operate on a 
tube end that extends through a tube plate; 
and 

Figure 2 is a view similar to Figure 1 but 
with the working parts in a different operat- 
10 ing position. 

In the draftings, a tube 1 extends through 
e tube hole 2 in a tube jtoe 3- with its inner 
end 4 projecting beyond the inner face 5 of 
die tribe plate to a distance equal to about 
15 twice die wall thickness of $e tube. The toot 
indicated generally by 10^ fadndes a forward 
body part 11 trrmfantrng in a bearing surface 
12 which, when the machine is in use, is held 
firmly against the part of tube plate inner 
20 face 5 which an a co nda the tube end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tends axiaBy beyond die bearing surface 12 
an d at the ffy ny^^TKy^f 1 1 ^ of die expanding 
operation, lies in the initial position shown 
25 in Figure 1 in which It extends into the tube 
1 to a point beyond the tube pSatse 3. At to 
inward or forward end the mandrel 14 is 
formed with an enlargement or head 15 ad- 
joining a part 16" that tapers rearwanfly to a 
^ cs&^kBi part 17 beyond which a part 18 
_ of -the- mandrel is screw-threaded into an 
operating rod 19 which is coupled tio thepis- 
_rtpn of an irjdrauKc power device (not shown). 
;.:~Azgi!Pop of four compleujeiiiaiy expanding 
15 ... membra 21 ore didaHy mounted on the 
- z^tapered mandrel pact 16 and mar moved 
^fn»Hteda&ned position shown in Figure 2, 
^ : in-wnicfk aTfenrri parts there o f form a com* 
_^rplete xina>4ifee tube expanding surface 22, to 
40^jeaggered position abown m Figure 1 in 
^ which , one opposed pah* of the members 21 
JfjjB et rearwardly of the other pair «o that 
--^btjpveraH radius of each member is reduced. 

_ The four members 21 are held together and 
45 tb the mandrel by a helical spring 24 that 
encircles jpart-cyiindrical scrdons 25 of list 

SKdably mounted on die cylindrical part 
17 of the mandrel is a movable stop 30 hi 

50 the farm of a r^be length imktg a cyindricai 
rearward portion: 31 which is a sBdmgfit on 
the mandrel part 17 and a flared forward 
part 32 of such diameter at its forward end 
that it engages' "die two reazniost expanding 

55 members 21 when they are at the rearward 
end of the tapered part 16 of the mandreL 
Secured to the rearward end of the pardon 
31 is a boss 3* formed with a drcornferen- 
tfcuTy extending radial shoulder 34 that faces 

60 rearwardly of the mandreL Mounted on die 
bodV part 11 are catch means in the form 
of four plungers audi as the plungers 36 so 
arranged as to be aftdabie radially and being 
biassed inwardly by ^ sp rings *uch as 

65 springs 37* These plungers are arranged 



to engage die boss 33 and tie so 
shaped at their inward ends that they 
restrain rearward movement of the shoulder - 
34 past die plungers only tmtft the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Abo mounted on the body pan 11 is a 
circular row of eight tube end belling ele- 
ments 40 so guided in die body part 11 as 
to be capable of radial movement only and 75 
Massed by springs such as springs 41 inwardly 
into engagement with the stop 30. The inner 
side of each element 40 is provided with an 
inclined surface 42 complementary to the 
flared forward part 32 of the stop 30 so that SO 
as the part 32 moves zearwardry past die de- 
ments 40 they are moved outwards in a radial 
direction. Each dement 40 U formed with a 
forwardly extending tongue 44 arranged to 
extend within the tube end 4 bat of such 85 
length that its forward end Is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tubel. 

To carry out the expanding operation, the 90 
tool 10 is brought into position opposite the 
tube end to be expanded and the 'mandrel 
14 inserted into the tube to the position shown 
in Mgure 1, so that the bearing surface 12 
engages the tube plate face 5, the stop 30 95 
being set with its shoulder 34 forwardly of 
the plungers 36> the expanding members 21 
being towards the rearward end of die tapered 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being fa contact with 100 
the forward end of the amp 30. 

The mandrel 14 is sow drawn rearwardly 
through the tool body . part 11 by operation 
of the hydraulic power device so that the ex- 
panding members 21, which are held against 105 
axial movement with the mandrel -14 by die 
stop 30, are caused to move outwardly into 
contact with and to expand the part of robe 
1 which lies immediately outside the tube 
plate £ As tins takes place the for ward pa ir 110 
<of the members 21 move slightly rearwardly 
into alignment with die other pair of die mem- 
bers 21, 

Once the head 15 of the mandrel 14 comes 
into contact with die expanding members 21 113 
force is transmitted directly from the mandrel 
to the stop, which is caused to move in a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the shoulder 34. Thc 
frpndfag matrixes 21 and the stop 30 move 120 
rearwardly with the mandreL the members 21 • 
effecting progressive expanding of the part of 
the tube 1 widen Iks within the tube plate 3. 

As the members 21 ap p roach the inner face 
5 of the tube plate 3 the flared part 32 of 125 
the atop member 30 engages the inclined sur- 
faces 42 upon the eight belling elements 40 
mid causes those elements to move outwardly 
radially so that their tongues 44 engage and 
bell outwardly tjbe projecting inner end 4 of 130 
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the tnbe 1. This brffing operation ends when 
the tabc qpanriing surface 22 games into con* 
tact with the forward part of the surfaces 42, 
whereupon rearward movement of the manefcti 
odfithe to the tool 10 is positively checked. 

Tic tool 10 as now removed from dm 
finis he d tribe, the mandrel returned to its far* 
ward position, the tribe <»*prrwjjnf> elem en ts 
21 did along the tapered part 16 to their 
rearward podtkws, and the atop 30 restored 
to its forward position. The tool may then 
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of the expanding surface 22 •^v- 
prtetriy related tD $be internal diarofcr of the 
tube. If desired the bead 15 of tie mandrel 
may be made adjustable axsahy of the mandrel 
14; k then serves as a stop adapted fay Ifadtinr 
movement of die egpgnriing members row 
of <he tapered part of the mandrel to deter- 
mine the efecthc diameter of the expanding 
members daring the *«p»n<flng mention, and 
the position of the stop being adjustable pcr- 
25 mits variation of that effective diameter. When 
the head 15 is axfafly adjustable, It h advan- 
tageous to adopt a pistofrdne shaped, over- 
lapping design for the expanding members. 
Whatwedahnfe:— ■ 
30 1. P rocess for die securing of s tnbe end 
within a robe hole is the tube plate, which 
comprises expanding a part of the tnbe into 
fWd-<ight contact with the wail of the tnbe 
hole by the forcftfe puSing-out of a tribe ex- 
35 pandmg member through the sail part of 
the tnbe and rfmAaneoady bs x amsequence 
of the psffing^nt effecting befifag of the 
month af the free end of the tnbe into con- 
tact with the face of the tnbe plate. 
40 2. A tnbe end expanding tool suitable for 
the expanding of a tnbe end within a tnbe 
hole in a tube plate, wherein withdrawal means 
are provided for the food&e pufflnMot from 
fadae t he tribe end of tube expamSng means 
45 adapted daring withdrawal to expand the part 
of the tnbe within (he tube hole, and the 
withdrawal means are arranged crnring wirh- 
drawal to operate baling means ■wMcn effect 
beffing of the fee end of the tnbe. 
90 3. A tool as riafmed in Claim 2, wherein 
the belling means comprise a drcnlar row of 



tnbe end engaging dements whfch are 
anranged to mow radiaHy outwardly upon, 
withdrawal of the <nbc expanding means and 
so effect beHing of the tnbe encC . 55 

4. A tool as claimed fat Oaan % wherein 
the tnbe expanding means farinrie 8 plurality 
of expanding members fitted about the peri- 
phery of a tapered part of the length of a 
mandrel which is insesgxhk axiaOy into uhe 60 
g^e^tp be expanded and forms part of the 
withdrawal means, atop means axe arranged 
tojfcwitto fte tnbe to be expanded at a 
forward inrrfm position, catch mean s ant" 
arranged to restrain outward movement of the 65 
*tap mean s front die initial position unless 

the outward force on the stop means exceeds 
a predetermined value, the atop means bemg 
arranged to restrain outward axial movement 
of the said members upon outward mov emen t 70 
of the mandrel only until the force exerted 
exce eds the predetaennh te d valnc, and the tnbe 
end e ngaging elements are arranged for en- 
gagement by inclined surfaces on the stop 
means whereby upon the mandad moving die 75 
ex panding means and thus the stop means in 
an outward directkni t h r ough an appr op riat e 
distance a part of the tnbe that extentn beyond 
^ b engaged and bdled out by 

the befiiog mean* go 

5. A tjooj as daimed in Oaira 4, wherein 
the expan ding members are in dose con- 
tact with <be tapered part of the mandrel by 
a circumscribing spring. 

6. A tool as daJmedin Oafcn 4 or Oahrt 85 
5, wherein a stop provided on die mandrel is 
adapted by Bmmng movement of the expanoV 

fag members axfafiy of the tapered part «£ 
the m andrel to determine the effective dia- 
meter iof the tapaiaHng nxnJbcia during the 90 
cs fwnrimg operation, and the pos$on of the 
stop is adjustable to permit variation of that 
effective diameter. 

7. A tnbe end expanding tool arranged and 
adapted to operate substantial as described 95 
hereinbefore wnh refer e nc e to, and con stwcttd 
substantially as shown h^ the accompanying 
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